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[ ] Further priority clainMre indicated in the Supplemental Box. 



Filing date 
of earlier application 
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item ( 1 ) 
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item (2) 
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Number 
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regional application:* 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 
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r] Priority 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



international application No. PCT/GB00/00260 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7))\ 
Description, pages: 

1-39 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 



Claims, No.: 



1-10 



as originally filed 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability, 
citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Yes: Claims 1-10 

No: Claims 

Inventive step (IS) Yes: Claims 1-10 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-9 

No: Claims 10 see below 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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V. CITATIONS AND EXPLANATIONS 

The following documents are mentioned in this report. 

US-A-5, 288,743 (A) 
WO-A-99 33800 (B) 
WO-A-99 07678 (C ) 

WO-A-99 07351 (D) 

The novel feature of the indole derivative of claim 1 is the R4 group, representing an 
acyjamino, sulfony lamino or aminocarbonyloxy group, present at the 4-position of the 
ring. The dependent claims 2-7, as well as claim 8 drawn to a process for the 
preparation of compounds of claim 1 , and claims 9 and 10 drawn to pharmaceutical 
compositions containing compounds of claim 1 and compounds of ciaiml for use in the 
preparation of medicaments are novel by consequence. Claims 1 to 10 therefore meet 
the Novelty requirements of Article 33(2) PCT. 

Document (A) represents the closest prior art. This document describes some 1-benzyl- 
2-carboxyalkyl-5-(heterocyclylmethoxy)- indoles and their use for the inhibition of 
leukotriene synthesis, the compounds of document (A) are useful for the treatment of 
inflammation (see column 2, lines 15-20). The presently claimed compounds also have 
anti-inflammation activity, and differ from the compounds of document (A) through the 
absence of an alkyl group linking the carboxy group to the 2-position, and through the 
presence of the R4 group as defined above at the 4-position of the indole ring. Hence 
the presently claimed compounds are not structurally close to the compounds of 
document (A), and it would not have been obvious for the skilled man to prepare them 
in order to make available further anti-inflammation compounds. Inventive step (Article 
33(3) PCT) is recognise because the problem of providing further anti-inflammation 
compounds has been solved in a non obvious manner. 

For the assessment of the present claim 10 on the question whether it is industrially 

nnplirnhln unifipd nritpna pyi^t in thp PCT Contrartinn Stafps Thp patentability can 

compound in medical treatment, du! may ailo^v novvove' ^lainus to a Kno^vn CAonpf h^k; 
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for first use in medical treatment and the use of such a compound for the manufacture 
of a medicament for a new medical treatment. 

At present no priority document is available. The examination has been carried out 
assuming that the priority date is validly claimed. If during the subsequent procedure 
(e.g. EPO examination) the priority date is found to be invalid for some or all of the 
presently claimed subject matter, the intermediate documents (B)-(D) may be taken 
into consideration for the evaluation of Novelty and inventive step. 

VII CERTAIN DEFECTS IN THE INTERNATIONAL APPLICATION. 

Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents (A) and (B) is not mentioned in the description, nor are 
these documents identified therein. 

VIII. CERTAIN OBSERVATIONS ON THE INTERNATIONAL APPLICATION. 

Claim 1 contains several non-limiting definitions such as "optionally substituted aryl" 
and "optionally substituted heteroaryr, etc. which embrace substitution by any known 
organic group without limitation on size or number of reactive groups which can be 
present. The term "heteroaryl" itself embraces any known aromatic heterocyclic group. 
It is known in pharmaceutical chemistry that small structural changes to heterocyclic 
rings can lead to considerable changes in a pharmacological activity, or to compounds 
with a completely different activity. The skilled man would therefore not be able to 
predict if all compounds falling within the said definition "heteroaryl" would actually 
solve the problem underlying the present application (i.e. the provision of MCP-1 
inhibitors). Also, since the term "functionafgroup" appears to embrace any reactive 
group and is not limited to the groups suggested on page 4, lines 10-14, it is not clear if 
the presence of any "functional group" at R4-R7 would give rise to a compound which 
binds to a MCP-1 receptor, because some reactive groups would be expected to react 
at competing binding sites. 
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ANTI-INf-LAMMATORY INDOLE DERIVATIVES 



I he present invention relates to chemical compounds, to their production as well as to 
pharmaceutical compositions containing them as well as to their use in therapy, m particular 
5 of inflammatory disease. 

MCP-1 is a member of the chemokine iamily of pro-inilammaiory cytokines which 
mediate leukocyte chemotaxis and activation. MCP-1 is a C-C chemokine which is one of the 
most potent and selective 'I -cell and monocyte chemoattractant and activating agents known. 
MCP-1 has been implicated in the pathophysiology of a large number of inflammatory 
10 diseases including rheumatoid arthritis, glomerular nephntides. lung fibrosis, restenosis 
(International Patent Application WO 94 '09 1 2S ). alveolitis (Jones et al.. 1902../ Immunol.. 
149, 2147) :m d asthma. Other disease areas where MOP- 1 is thought to play a part in their 
pathology are atherosclerosis (e.g. Koch et al., 1992. ./. Clin Invest.. 90, 772 -779), psoriasis 
(Deleuran et al., 1996,./ Dermaiolo^ical Science. 13. 228-236), delaved-type 
15 hypersensitivity reactions of the skin, inflammatory bow el disease (Grimm et al., 1996, 
./. Leukocyte Biol, 59.. 804-812), multiple sclerosis and brain trauma (Herman et al. 1996. 
J. Immunol, 156,. 3017-3023). An MCP-1 inhibitor may also be useful to treat stroke, 
rcperfusion injury, ischemia, myocardial infarction and transplant rejection. 

MCP-1 acts through the MOP-1 receptor (also known as the CCR2 receptor). MCP-2 
20 and MCP-3 may also act. at least in part, through the MCP-1 receptor. Therefore m this 
specification, when relerence is made to "inhibition or antagonism of MCP-1" or "MCP-1 
mediated effects" this includes inhibition or antagonism of MCP-2 and or MCP-3 mediated 
effects when MCP-2 and or MCP-3 are acting through the MCP- I receptor. 

Copending International Patent .Application \os. PCI GH9N 0234n and 
2s PC I ( , rM98 i f)2"4! describe and claim groups oCompouud:- based upon t!ve indole rmu 
structure which are inhibitors of MCP-1 and therefore have applications in therapv. 

Hie use of certain indole den\ ati\ es as NMDA antagonists is described is 
l'SP5n.M442. \\ ( V)} \; \S<). t P-4S38S i . ( >thcr mdoio and then use a inhibitors oi 
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! he applicants have found a particular substitution on the indole ring produces 
advantageous results when used therapeutically as inhibitors of MCT-1 

According to the present invention there is provided a compound of formula (I) 




(I) 

X is CI I , or SO, 
10 R [ is an optionally substituted aryl or heteroaryl ring; 

R : iscarboxy, eyano, -C(())C1 U)R -C()NHR\ -Su.NlIR'. tctrazolo-yh SO.lh oragroupof 



formula ( VI ) 



R 1 
\ 

\ 

( ) 

< u // / ' ( ) 

<U S— <> I 



R 1 



(VI) 

where R' is selected t rom In drog en. alk\ ! . ar> 1 . c\ ano. h\ dro\\ . -S( > R ! ' where R ;> alkvk 
aryl. heteroaryh or haloalkx k or I\ is a group-K'I ]R : i .( '( )( >] { where r i> a:i mtceer of ] — and 
each R" group is independent^ selected from h\drogen or alkyl; R is hydrogen, alkvl. 
optionally substituted ar\ 1 such as optionally substituted phenyl or optionally subtituied 

Jieleioei v 1 Mich as 5 or o mcmncicd iieieroar\ l eroup >. or a group ( ( >R ; where R is aik\ h 
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R/ is hydrogen, a junctional group, optionally substituted alkyl. optionally substituted alkem 1 
optionally substituted alkynyl. optionall> substituted aryl. optionally substituted heteroe\ el vl. 
optionally substituted alkoxy. optionally substituted aralkyl. optionally substituted aralkvlow 
optionally substituted eveloalkyl; 
5 R 4 is a group \dI('OR ; \ \1IS(J R M or ( )C()NR ! "R ~ where R 1 ' is optionall> 

substituted alkyl, optionally substituted aryl or optionally substituted heteroaryl and R l! and 
R 1 are independently seleeted from hydrogen, optionally substituted alkyl, optionally 
substituted aryl and optionally substituted hetero: iryl. with the proviso that at least one oj R 1 
or R 1 is other than hydrogen, or R 1 and R 1 together with the nitrogen atom to whieh they 
10 are attached form an optionally substituted heterocyclic ring whieh optionally contains further 
heteroatoms; and 

R\ R" and R are independently selected from hydrogen, a functional group or an 
optionalh' substituted hydrocarbyl groups or optionally substituted heterocyclic groups. 

Suitably, where R A is a group \TIC()R ! \ ]V' is substituted alkyl. optionally 
15 substituted aryl or optionally substituted heteroaryl. 

Compounds of formula (1 ) are inhibitors of monocyte chemoattractant protein- 1 . In 
addition, they appear to inhibit RANTliS (Regulated upon Activation. Normal T-cell 
Expressed and Secreted), induced ehemotaxis. RANTES is another chemokine from the 
same family as MCT-1. with a similar biological profile, but acting though the CCR1 
20 receptor. As a result, these compounds can be used to treat disease mediated by these agents, 
in particular mllammatory disease. 

In this specification the term 'alkyl' when used either alone or as a suffix includes 
straight chained, branched structures. These groups ma\ contain up to It), preferably up to o 
and more preferably up to 4 carbon atoms. Similarly the terms "alkem T* and *'alk\ n\T" refer 
2a to unsaturated straight or branched structures containing for example from 2 to 10. preferahU 
from 2 to 0 carbon atoms (A che moieties such as cycloalkyl. cycloalkenyl and cycloalkvmi 
are similar in nature but ha\ e at least y carbon atoms Terms such as "alkoxy" comprise alk\i 
groups as is understood in the art. 



'o X atom v. ic. : oik o i w la a n : - net en mi on . aici ; a - ■ ■ \ \ ^ i . ^al o:ra; oi i a u < *e ei : 
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Examples of such groups include fury], ihienyl. pyrrolyl. pyrrohdmyl. imida/olyl. iria/olyl. 
thiazolyh tetrazolyl, oxazolyl. isoxazolyl. pyrazolyi. pyridyl. pyriniidin\ L py raziny L 
pyndazmyl, triazmyl. quinolinyi. isoquinolinyl. cjumoxalinvl. bcn/othiazoK I. benzoxazoiyl. 
benzothiem 1 or henzofur\ 1. 
^ "Heicroar> I" refers to those groups described above which ha\c an aromatic character. 

The term "aralkyl" refers to ary 1 subsututed alky i groups such as benzyl. 

Other expressions used in the specification include "hydrocarbyf which refers to any 
structure comprising carbon and hydrogen atoms, l or example, these may be alkyh aikenyl. 
alkynvl. aryh heterocyclyl. alkoxy. aralkvl. eycloalkyh cyeloalkenyl or eydoalkvnvl. 
1 0 1 he lcnn "functional group" refers to reactive substituents. They mav comprise 

electron-donating or electron-w ithdraw ing, hxamples of such groups include halo, eyano. 
nitro. C<()) 1: R \ OR'\ S(()) r R\ XR R' . ('(())\R"R . ()('(())NR : R\ -NR'"t'(0).R : \ - 
K\VX ONlV >\e\ -N-CR^R". S((), ni \K'"R-' 11 or -NR"S(()) i;; R- where R \ R 1 and R : are 
independently selected from hydrogen or optional!) substituted hydrocarbyl, or R and R : 
1 5 together form an optionally substituted ring which optionally contains further heteroatoms 
such as S(C)) n] . oxygen and nitrogen, n is an integer of 1 or 2, m is 1 or 2. 

Suitable optional substituents for hydrocarbyl groups R : \ R'" and R 21 ' include halo, 
perhaloalkyl such as trilluoromcthyL mercapto, hydroxy . carboxy. alkoxv. heteroaryL 
heteroaryloxy. alkenyloxy. alky nvloxy . alkoxyalkoxy . ary loxy (where the ary i group may be 
20 substituted by halo, nitro, or hydroxy), eyano. nitro. ammo, mono- or di-alkyl amino, oximmo 
or S(Oj i; R where n is as defined abo\e and R is alky 1 such a.s C . alky L 

Suitable substituents for these hydrocarbyl or heteroevhe groups include those listed 
above for R ! \ R " and R ". 

Suitably R 1 is an optionally' substituted phen> L pyridy!. naphihy 1. furv! or thienvl hiilx 
25 and in particular is a substituted phenyl or pvndvl hiilx 

Suitable optional substitutents for R' in formula < 1 ) include alky I. alkenvl. alkvnvl. 
halo, haloalkyl including perhaloalkyl such as trinuoromethyl. mercapto. alkoxy. haloalkox> . 
ulkcu> loxy. alkyi i\ loxy . by di ox \ alkoxy . alkoxyaikow . alkano\ aikanoy f >\\ c\ x ml to 
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the amide derivative thereof: alkoxy: aryloxy; aralk\ loxy: or an ammo Liroup which 
optionally substituted with alky 1. aryl oraralkyl. A speeiile functional group which 
suitable for R 1 . R\ R' and or R is a group of sub-formula (IV). 



is 
is 



O 

i 

-c 



/ \< 

N S 



(IV) 



Particular examples of groups R\ R ( and R arc hydrogen, hydroxy, halo or alkoxy. 
In particular R<> and R 7 aiv hydro pen m;iv he h\ d roe en but in addition is suitably a sir.a!! 
10 subsituicnl such as hydroxy, halo or mcthoxy. 

Particular substitucnts ior R' include trilluoronicthyl. I'^alkyl, halo, 
trilluoromethoxy. C^alkoxy, C,_plkanoyl. CV,alkano\ loxy, nitro, carbamoyl, 
CVtalkoxycarbonyf C/ M alkylsulphanyh C _ 4 alk\ lsulphim h CV^lkylsulphonyL sulphonamido, 
carbamoyIC,_,,alkyl. A'-(C,. 4 a]k> 1 )carbamoylC : ..,alkyl. /V-i Chalky 1 ) -carbamoyl -CV.jalkyL 
15 hydroxyC, ,alkyl or C\,aIkoxy( \,alkyl. 

Additionally or alternatively, two such substitucnts together mav form a divalent 
radical of the formula -0(CH_,j|..0- attached to adjacent carbon atoms on the K : ring. 

Preferred substitutents for R are one or more non-polar substitucnts such as halo 
In particular, R 1 is substituted by one or more halo groups, in particular chlorine. A 
20 particular example of an R ! group is 3,4-dichlorophem 1, 3-Huoi o-4-chlorophen\ 1. ^chloro-4- 
fluorophenyl or 2.3-dichlorop\ rid-5-vl. 

fxamples of groups R include carboxy; cyano: tetra/ol- 5-\ 1 : S(>.II; -C()\ , I[R' w here 
R' is selected troni cyano. hydroxy. -S( ) R where R is alk\J sucii as I ... alk\L arvl such as 
phenyl. heteroaryl or trinuoromethyL or R* is a group-( (d IR '").-( '( )(){ 1 where r is an integer of 
25 1-3 and each R 1 ' group is independently selected from hydrogen or alkvl such as I' . alkyl; or 
R is a gi'owp -S( >.NI IR where R ' is an optionaib siibsiiiutL-d phen\ '. oi an opoonalb 
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(VI) 

where k and R 1 are independently selected from hydrogen or alk\ I. particularly C\ , alky I 
> Preferably R : is earboxy or a pharmaceutical ;> acceptable sail or ester thereof. 

Suitable groups R include hydrogen, iliioro. chloro. bromo, iodo. methyl, cyano, 
trinuoromethvl. hvdroxymethyk alkoxyalkyl such a: (\. : a!koxvmethv!. methoxv. ben/vlow 
carboxyaikox\ such as earboxymethoxy. methylsulphanyk mcthylsulphinyl. methvlsulphonyl 
orearboxyC,.,cycloaIkyl, -(CHR ; ) r NR M R M (where r is 0-2, each R : is independently 
10 hydrogen or alky], in particular I.,.., alkyl, R J; and R 1 are independently selected from il and 
C M alkyl or R and R 21 together with the nitrogen to which they are attached form a S or 6 
membered ring optionally containing one further heteroatom selected from O, N, S, S(()j or 
S(X. Suitably R" and R iM together form a heteroevhe ring such as morpholino or piperazinyl. 
Other such groups R ' include optionally substituted aryl groups, such as optionally 
\? substituted phemi or naphihyl group. Suitable subsntuents for phenyl groups W include 
one or more groups selected from chlorine, fluorine, methyl, lrifluoromethvl. 
trilluoromethoxy. amino, fonnyl, phenyl. methox\ , phenoxy or phenyl. 

R 1 may comprise a range of subsntuents as listed above, in particular, hvdnmen or a 
small subsiituent group such as (' ,alkyl in particuiai methyl, or tn 11 uorometln 1. and is 
20 preferably hydrogen. 

Suitable optional substmitcnts lor the group R 1 \ R 1,1 and Ri" as they appear in the 
definition of R f include functiofial groups as hereinbefore defined, as well as arvl or 
heterocyclyl groups, either of which max themselves be substituted b> one or more functional 
groups or iurthcraryi or heteroc\cl\i groups 
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pyridvl; pyrimidiny 1; phenyl optionally substituted by halo such as chloro, hydroxy, alkoxy 
such as methoxy. carbamoyl, acyl such as acetyl, or hydroxyalkyl where the alkvl eroup 
suitably includes at least two carbon atoms, such as hy droxy eth\ 1. Other examples of 
subsitutents tor phenyl groups is alkanoyiamino group such as metho\ lamino. 
5 Where Ri\ R^ andor Rr is a heterocyclyl group, or where R)«> and R'~ together 

form an optionally substituted heterocyclic ring, these may be substituted bv functional 
groups such as halo or hydroxy, or by alky 1 groups such as methyl or ethyl, or alkenyl or 
alkynyl groups any of which may be subsumed, for example with hydroxy, as well as with 
further heteroaryl groups such as pyridvl. Particular examples of heterocyclic groups Ri-\ R "> 
10 and/or R 17 are optionally substituted thiophenyl, optionaIl>' substituted lmidazolvl. optionally 
subtituted pyridvl. 

Thus thiophenyl groups R'\ R ' and or R : " may comprise py ridy l-thiophenyl, whilst 
an example of a substituted imidazolyi group for R'\ R'° and or R r is methylimida/olyl and 
halopyridyl in particular chloropyridyl is an example of a substituted pyridvl moiety for these 
15 groups. 

Particular examples of R^ include alkyl in particular methyl optionally substituted bv 
a functional groups or, in particular, a heterocyclyl group where the heterocyclyl group may 
be optionally substituted by a functional group such as halo or hy droxy or by an alkyl group 
such as methyl. Preferably . R !v is a substituted alkyl group. Where the substitutent is a 

20 functional group, it is preferably a group of formula NR |tJ R :,i where R 1 " and R : " are as defined 
abo\e. Thus examples of substituted alky i groups R 1 include morpholinomethyi or alkvl such 
as methyl substituted with a substituted alkyl amino group wherein the substitutents include 
carboxy , alkanoy!. pheny l or alky l sulphonyl. 

Other examples of R |S are heterocylcyl groups which are optionally substituted for 

2,^ example by alkyl such as methyl, functional groups such, as chloro or heteroevcyi croups such 
as pyridvl. 

Particular examples of Ri'> and Ri~ are alky l such as methy l. 
X is CI 1 or S( ) and is preferably CH.. 



ir. 
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example calcium or magnesium, an organic amine salt lor example trietln lamme. morpholinc. 
A-methylpipendine. A'-ethylpiperidme, procaine. diben/\ lamine. A'.A'-dibenyvlethvlamme or 
amino acids for example lysine. There max be more than one cation or anion depending on the 
number of charged liinctions and the valency of the cations or anions. A preferred 
5 pharmaceutical!) acceptable salt is a sodium salt. 

An in vivo hydrolysable ester of a compound of the formula (I ) containing carboxy or 
hydroxy group is. for example, a pharmaceutical!) acceptable esicr which is hydrolvsed in the 
human or animal body to produce the parent acid or alcohol. 

Suitable pharmaceutical!) acceptable esters for carboxy include alkyl esters such as 
10 C ,. f: alkyl esters for example, ethyl esters. C ,. (1 alkoxymcili\ 1 esters lor example 

methoxymethyl. CV.< alkaiKwloxymethy I esters for example pi valoy loxvmethyl. phthalidyl 
esters, C\. v .c\ , cloalkox\ , -carbon\"lox\'C , [ .,alk\ , l esters tor example 
l-cyck)hexylcarbonyl(.)xyethyl; 1 .3-dioxolen-2-onylmeihyl esters for example 
5MiicthyI-l,3-dioxolcn-2-onyInicthyl: and C_ ; alkoxycarbom loxyethyl esters for example 
1 > 1-mcthoxycarbonyloxyclhyl and may be formed at any carboxy izvoup m the compounds of 
this invention. 

Suitable pharmaceutical!)' acceptable esters of compounds of formula (1) are in vivo 
hydrolysable ester of a compound of the formula (I ) containing a hydroxy group includes 
inorganic esters such as phosphate esters and a-acyloxyalkyl ethers and related compounds 
20 which as a result of the /'/; vivo hydrolysis of the ester breakdown to give the parent h\ droxy 
group, hxampics of cx-ac\ ioxyalkyl ethers include aceto\\ mcthoxv and 

2.2-dimethylpropionyloxymethoxy. A selection of/;? vivo hydrolysable ester forming croups 
lor hydroxy include alkanoyl, ben/o\ 1. phenyiaeetyl and substituted hcn/ovl and 
phenylacet) f alkoxyearbonyl (to give alkyl carbonate esters). dialkvlcarbamov] and 
2^ A'-fdialk\ lammocthv] )- \-alk\ Icarbamovl (to give carbamates). J;a!k\ lamiuoaceiyl and 
carboxyacety 1. 

f'.sters winch are not in vivo hydrolysable are useful as intermediates m the production 
°* t,lc impound.* ol iormula : i i and thereloie these lorn; .i lurthcr a>pec! o! the :n\ c:-t:o:: 
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Compounds of formula (1 ) arc suitably prepared by methods such as those described in 
International Patent Application Nos. I VI CiB^S 02.^40 and PC I (iBON 02341. 

In particular compounds of formula (I) where R 4 is Nl ICC )R ' or NI ISO R ! ' can be 
prepared by reacting a compound of formula (VII) 



NHL 




(VII) 

where X. R'. R\ K\ R<> and R" are as defined in relation to formula (1). R- is a group R2 as 
defined in relation to formula (1) or a protected form thereof, w ith a compound of formula 
(VIII) 



10 



Z-R-- 
(VIII) 

where 7 is a leaving group and R^ is a group COR 1 ' or SO.R !V where R ,v is group R M as 
defined in relation to formula (I) or a precursor thereof; 

1? and therealter d desired or necessaiy ; 

(i) converting a precursor group Ri- V toagroupRi- s and'or converting a group R l > to a 
diflerent such group; 

(ii) deprotcctmg a group R- to a group R". 

Suitable leaving groups / include halo such a> chlon*. 
20 I he reaction is suitably effected in an organic solvent such as dichloromelhane or 

tetrahydrofuran m the presence of a base such as tncthvlammc or pvridine. Moderate 

temperatures. h>; example Horn 0 to Mi ( and con\enienti\ amnien! temperature, are 
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(VI1A) 

where X. R-\ RK R\ R\ R" and R~ are as defined in relation to formula (I), R- is a group R 
as defined in relation to formula (1) or a protected form thereof, with a compound of tormuh 
(VIIIA) 

/- i\y.\R'' \V 

(VIIIA) 

where Z. R 1(1 and Ri~ are as defined above. 
10 Compounds of formula (VIIA) can be prepared by reacting a compound of formula 




(IX) 

where R . R . R and R are a> defined i n relation to formula 1 1 ; and R i - a> defined m 
relation to lormula ( V 1 i ) and R is a protecting group; with compound of formula (X > 



R ! -X-/i 
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Suitablc leaving groups lor X include halide such as chloride, bromide or iodide, as 
well as mesylate or tosylate. The reaction is suitably effected in an organic solvent such as 
dimethyl formamide (F)MF) tetrahydrofuran (THF) or DCM in the presence of a base such as 
sodium hydride, sodium hydroxide, potassium carbonate Optionallv the reaction is effected 
5 in the presence of a suitable phase transfer catalyst. The choice of base and solvent is 

interdependent to a certain extent in that certain solvents are compatible with some bases only 
as is understood in the art. For example, sodium hydride may preferably be used with 
dimethylformamide or tetrahydrofuran and sodium hydroxide is preferably used with 
dichloromethane and a phase transfer catalyst. 
10 The reaction can be carried out at moderate temperatures, for example from 0 to 50°C 

and conveniently at about ambient temperature. 



subsequently converted to an acid or to another ester or salt, by conventional methods later in 
the process. For example, when X is a group S( F and R : is a methyl ester of curboxv. it ma\ 
15 be converted to the corresponding earboxylic acid by reaction with lithium iodide in drv 
pyridine or DMF. 

Suitable protecting groups R' 1() include acetyl or benzyl. The reaction conditions 
employed will be variable depending upon the nature of the protecting group R u and would 
be apparent to a skilled person. Acetyl groups may be removed by reaction with a strong 
20 base such as sodium methoxide. whereas benzyl groups may be removed bv hvdrogenation 
lor example in the presence of a catalyst such as a palladium catalyst. 

Compounds of formula (FX) may be prepared by cychsation of a compound of 
formula (XII ) 



Preferably. R is an ester group in the compound of formula IX and this mav be 




R40 
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where R". R<\ R" and R il ' arc as defined above and R ; and R : represent a combination of 
moieties which can eyclisc to form an appropriately substituted pyrrole ring. For example, 
one of R'*- and R 4 ' can be a group of formula -CI h-C( R 44 )N . where R :i is a group R ; as 
defined above, or a protected form thereof, and the other may be hydrogen. Cvclisation to 
form a compound of formula (XII) may then be effected by heating for example under reflux 
in an organic solvent, in particular a high boiling aprotic solvent such as xylene or toluene. 

Alternatively, one of R'~ and R 4> may be mtro and the other may be a group of 
formula -CILCtOiR-' where R : is as defined above in relation to formula (VII). These 
compounds will cyclise in the presence of a catalyst such as palladium on carbon in the 
presence of hydrogen. The reaction may be effected at moderate temperatures for example of 
from 0 to 80°C. conveniently at about ambient temperature. 

Thus examples ol compounds of formula (XII) include compounds of formula (Xllh 
and (XI V) 
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Compounds of formula (XIII) where R ; is hydrogen may be prepared for example by 
reacting a compound of formula ( XV) 




N,CH : R : 
(XVI) 

where R\ R". R\ and R : are as defined hereinbefore. The reaction may be effected in an 
organic solvent such as ethanol at low temperatures offrom -20 to ()°C, suitably at about 0°C. 
The reaction is suitably effected in the presence of a base such as an alkoxide. in particular an 
ethoxide. lor example potassium ethoxide. 

Compounds of formula (XVI) are suitably prepared by reacting a compound of 
formula (XVII ) 

R. r CH : R-' 
(XVII) 

where R is defined above and R r is a leaving group such as halide and in particular 
bromide, with an azide salt, such as an alkali metal azide salt in particular sodium a/ide. 

C ompoLinds of formula tXIV) may be prepared by reacting a compound of formula 

(XVIII) 
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R 6 T \mq, 

I 

R 7 
i XVIIh 

where R '. R h , R \ R\ R l! and R are as defined above, with a compound offormula (XIX) 



O 



R 2 R48 

(XIX) 

where R is as defined above and R 4N leaving group such as hydroxy. Hxamples of 
compounds of formula (XVI) are oxalates such as diethyloxalate. The reaction is suitably 
10 effected in the presence of a base such as sodium hydride in an organic solvent such as TI IF. 
Moderate temperatures of from 0° to 40°C and conveniently ambient temperature is 
employed. 

Compounds of formula (VII) are suitably prepared using a reaction analogous to that 
between compounds (IX) and (X). where in place of the compound offormula (IX), a 
1 5 compound offormula (IXA) is employed 
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(XX) 

where IV. R\ R\ R<> and R" are as defined above. 

Compounds of formula (X). (XVI). (XV). (XVII). (XVIII). (XIX) and (XX) are either 
> known compounds or they ma\ be prepared from known compounds by conventional 
literature methods. 

A ^r<-t i t-w i ti\ -i Tt I-*, it- -u-rv. i-'t .it'd,,, ; ..... , ; .. . i. i i , , 

. ... . u . ...w v,, im. unuiiiuii mcit- is pro\ iucu a compouna oi tne 

iormula (I) as defined herein, or a pharmaceutical ly acceptable salt or an in vivo hydrolvsable 
ester thereof, i'or use in a method of treatment of the human or animal body by therapy. In 
1 0 particular, the compounds arc used in methods of treatment of mllammalory disease. 

According to a further aspect of the present invention there is provided a method for 
antagonising an MCP-1 mediated effect in a warm blooded animal, such as man, in need of 
such treatment, which comprises administering to said animal an effective amount of a 
compound of formula (I), or a pharmaceutical^ acceptable salt, or an m vivo hydrolvsable 
1 5 ester thereof. 

The invention also provides a pharmaceutical composition comprising a compound of 
iormula (I) as defined herein, or a pharmaceutical^ acceptable salt, or an in vivo hydrolvsable 
ester thereof, in combination with a pharmaceutical ly acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable lor oral use (for example 
20 as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersing 
powders or granules, syrups or elixirs), for topical use < for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation ( for 
example as a finely di\ ided powder) or for parenteral administration i tor example a^ a sterile 
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lor oral use may contain, lor example, one or more colouring, sweetening, flavouring! and/or 
preservative agents. 

Suitable pharmaceutical!) acceptable excipients lor a tablet formulation include, for 
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium 
> carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding 
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc; 
preservative agents such as ethyl or propyl p-hydroxyben/.oate. and anti-oxidants, such as 
ascorbic acid. Tablet formulations may be uncoated or coated either to modify their 
disintegration and the subsequent absorption of the active ingredient within the 
10 gastrointestinal track, or to improve their stability and or appearance, in either case, usinu 
conventional coating agents and procedures well known in the art. 

C ompositions for oral use may be in the form of hard gelatin capsules in winch the 
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with 
15 water or an oil such as peanut oil, liquid paraffin, or olive oil. 

Aqueous suspensions generally contain the active ingredient in finely powdered form 
together with one or more suspending agents, such as sodium carboxymethylcellulose, 
methylcellulose, hydroxypropylmethylcellulose. sodium alginate, polyvinvl-pvrrolidone. gum 
tragacanth and gum acacia: dispersing or wetting agents such as lecithin or condensation 
20 products of an alkylene oxide with fatty acids (Tor example polyoxyethylene stearate). or 
condensation products of ethylene oxide with long chain aliphatic alcohols, lor example 
heptadecaethyleneoxycetanol. or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate. or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
2> heptadecaethyleneoxycetanol. or condensation products of ethylene oxide with partial esters 
derived trom fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate. or 
condensation products of ethylene oxide with partial esters derived from fattv acids and 
hexitol anhydrides, for example polyethylene sorbttan monooleate. 1 he aqueous suspensions 
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Oily suspensions may be formulated by suspending the active ingredient in a vegetable 
oil (such as arachis oil. olive oil. sesame oil or coconut oil) or in a mineral oil (such as liquid 
paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring agents 
5 may he added to provide a palatable oral preparation. These compositions may be preserved 
by the addition of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous suspension by 
the addition of water generally contain the activ e ingredient together with a dispersing or 
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting 
10 agents and suspending agents are exemplified by those already mentioned above. Additional 
excipients such as sweetening, flavouring and colouring agents, mav also be present. 

The pharmaceutical compositions of the invention may also be in the form of 
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil. 
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable 
15 emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum 
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial 
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monoolcate) and 
condensation products of the said partial esters with ethylene oxide such as polvoxyethylene 
sorbitan monoolcate. The emulsions may also contain sweetening, flavouring and preservative 
20 agents. 

Syrups and elixirs may be formulated with sweetening agents such as glycerol, 
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and or colouring agent. 

I he pharmaceutical compositions may also he in the form of a sterile injectable 
25 a 4 ucous or oily suspension, which may be formulated according to known procedures usin^ 
one or more of the appropriate dispersing or wetting agents and suspending agents, which 
have been mentioned above. A sterile injectable preparation may also be a sterile injectable 
solution or suspension in a non-toxic parenteralK -acceptable diluen: or solvent, for example a 
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temperature and will therefore melt in the rectum to release the drug. Suitable excipients 
include, for example, cocoa butter and polyethylene glycols. 

Topical formulations, such as creams, ointments, gels and aqueous or oily solutions or 
suspensions, may generally be obtained by formulating an active ingredient with a 
5 conventional, topically acceptable, vehicle or diluent using conventional procedure well 
known in the art. 

Compositions for administration by insufflation may be in the form of a finely divided 
powder containing particles of average diameter of for example, 30p or much less, the 
powder itself comprising either active ingredient alone or diluted with one or more 
10 physiologically acceptable carriers such as lactose. The powder for insufflation is then 

conveniently retained in a capsule containing, for example. I to 5()mg of active ingredient for 
use with a turbo-inhaler device, such as is used for insufflation of the known agent sodium 
eromoglycate. 



1 5 pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing 
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile 
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 
arranged to dispense a metered quantity of active ingredient. 



20 Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

The amount of active ingredient that is combined with one or more excipients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration, f or example, a formulation intended lor oral administration 

25 to humans will generally contain, for example, from 0.5 mg to 2 g of active agent 

compounded with an appropriate and convenient amount of excipients which may van from 
about 5 to about 98 percent by weight of the total composition. Dosage unit forms will 
generally contain about 1 mg to about 500 mg of an active ingredient, for further information 



Compositions for administration by inhalation may be in the form of a conventional 



for further information on Formulation the reader is referred to Chapter 25.2 in 
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1 he size of the dose lor therapeutic or prophylactic purposes of a compound of the 
Formula I will naturally vary according to the nature and severity of the conditions, the aue 
and sex of the animal or patient and the route of administration, according to w ell know n 
principles of medicine. As mentioned above, compounds of the formula I are useful in 
:> treating diseases or medical conditions which are due alone or in part to the effects of 
farnesylation of rats. 

In using a compound of the Formula I for therapeutic or prophylactic purposes it will 
generally he administered so that a daily dose in the range, tor example, 0.5 mg to 75 m<z per 
kg body weight is received, given if required in divided doses. In genera! lower doses will be 
10 administered when a parenteral route is employed. Thus, for example, for intravenous 
administration, a dose in the range, for example. 0.5 mg to 30 mg per kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the raime, for 
example. 0.5 mg to 25 mg per kg body weight will be used. Oral administration is however 
preferred. 

1 3 A ^irther aspect of the invention comprises the use of a compound of formula (1 ) as 

defined above in the preparation of a medicament for the treatment of inflammatory disease. 

The invention is further illustrated, but not limited by the following Examples in 
which the following general procedures were used unless stated otherwise. 

20 Preparation 1 

Ethyl A'-(3.4-d ichloroheny J vlM-nitroind(>le-2-earh<)xvlate 

Ethyl 4-nitroindole-2-carboxylate (26 g) [prepared according to S. M. Parmcrtcr el al 
J. Amcr ( hem. Soc. 1 1 >5S. SO. 4621 f ^4-dichloroben/y 1 chloride < 16 ml), potassium 
carbonate < 1" g) and potassium iodide (2 g) in DMI (250 ml) were stirred at (>(>"(' lor 2 hours. 
2^ The reaction was concentrated in vacuo and the residue partitioned between water and 
dichloromethane. /so-hexane was added to the combined organic extracts resulting in 
crystallisation of the product as yellow needles ( .» g. X^'n) \MR d ( CD,S( )CI). ) 1 .30 ft. "11 ) 
4 -^2 uj. 211). -.w; ( .,, 21 h. (>.XX uid. i II ... ~. 1 N < d. Ill >. ~\ 52 i d. ) 1 1 ... " .-<> u!d. III.. "X 
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Preparation 2 

Ethvl .V-hen/:vl-4-aminoindole-2-carhoxvlate 

A mixture of ethyl 4mitromdoleO-carbo\ylate (8.2 g). anhydrous potassium carbonate 
( 6.0 g ) and benzyl bromide (4.3 ml) in DMI* ( 100 ml) was stirred at M)-60"C lor 2 hours The 
5 solvent was evaporated in vacuo and the residue partitioned between diehloromethane and 
water (250 ml each); the organic layer was separated, dried (MgS() } ) and evaporated to give a 
yellow- solid ( 12 g). which was dissolved in a mixture of letrahydrofuran < ethanol (200 ml. 
1:1) and stirred while adding a solution of sodium dithionite (26 g) m water (50 ml ). The 
mixture was stirred lor 1 hour at 25 C and partitioned between diehloromethane and water 
10 (200 ml each), the organic layer was washed with water ( 1 00 ml) and dried (MuS0 4 ). 

Combined organic extracts were concentrated in vacuo and the residue purified by column 
chromatography using diehloromethane as eluent to give a the product as a brown solid < 1.4 
14%): NMR d (CT),SOCD,) 1.2S (t, 311), 4.27 (q. 211), 5.57 ( s. 211). 5.73 (s, 211). 6.22 (d. 1H), 
6.62 (d, 1H). 6.95 - 7.05 (m. 31 1). 7.15 - 7.30 (m. 311). 7.60 (s. 111). 

15 

Preparation 3 

Ethvl A ; -(3^4-dichlorohcnzvl)-4-iiitroindole-2-carhoxvlate 

Sodium hydroxide (3M. 20 ml) was added to a vigorously stirred solution of ethvl 4- 
nitroindole-2-carboxyiate (4 g), 3.4-dichlorobenzy] chloride (4T3 ml) and 

20 tetra-/?-butylammonium hydrogcnsulphate (0.2 g) in diehloromethane (60 ml). The reaction 
was stirred lor 4S hours then partitioned between 2M 11C1 and diehloromethane. C ombined 
organic extracts were dried (MgSOJ and concentrated in vacuo and the residue purified bv 
column chromatography using /'.vo-hexane : 20° <. ethyl acetate as eluent to give the product as 
a yellow crystalline solid (5.26 g. 78%): NMR o (CI) SOCI),) IT a. 311 >. 4.3 (q. 21 1 ). 5.05 is. 

25 211). 6T tin. MI). To (m. 411). S.2 it. 211): .1/; ( • j 3tr v ; { \f > 

Ethvl A-(3,4-dichlorohen/A l)-4-aminoind<>k-2-carl)()\vlatc 

A solution of ethv 3 Y-( 3.4-diehloroben/v! )-4-nui mmli >le-2-c;i!Tox\ late f ~M 1 e i m 
tetrah\\ir(>lur;!n ( ' f*o n4 > w -|s ^o-n* » li^ n,-,., - • • , : 3 < - ■ 
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(1.08 g. 8v>%);NMRd<CT; 5 SO(T)j 1.3 it. 311). 4.2 up 21 1 ), 5.% s. 41 1 }, 6.2 ( J. 1H). 0.6 (d. 

111). 7.0 tm. 2H). 7.25 (m. 1H). 

7.5 (d. 111). 7.6 (m. Ill): M / (^ > 363.3 (A/ID. 

5 Preparation 4 

Ethyl 4-chloroacetamido-AW3,4-dichlorohenyvi)indok t -2-carh()xvlate 



chloride (0.5 ml) and tnethylumine (4.0 ml) were stirred in dichloromethane (50 nil) lor 1 0 
hours. The reaction was washed with water, dried (MgSO ; ) and concentrated in vacuo. The 
10 residue was triturated with toluene to give the product as a pale grev solid (1.61 n, 65%); 

NMR d (CITSOCIT) 1.28 (t. 311). 4.30 U], 2H). 4.40 (s. 211), 5.8 1 is. 211), o.88 (dd. 1 H 7.30 
(m. 311). 7.50 (d. 1 M), 7.76 (s. 111). 7.78 id. 111). 10. 19 (brs. Ill), .l/r <-> 430 {M ' ). 437. 

Example 1 
1 5 Compound 2 

Ethyl 4-chloK)acetamido-AW3.4-dichloroben/yl)indole-2-carboxylate (0.15 g) and 
morpholine (2.0 nil) were dissolved in methoxyethanol (5.0 nil) and the reaction stirred for 72 
hours. The reaction was then poured into water (100 ml) and the resulting solid filtered and 
dried in vacuo. The solid was dissolved in THF (2.5 ml) and methanol (2.5 ml), and to this 
20 was added NaOH (3M, 2.0 ml). The reaction was stirred for 16 hours, then concentrated. The 
residue was dissolved in water, and precipitated by dropw ise addition ol acetic acid. The 
resulting solid was filtered and dried in vacuo to give the title compound as a white solid (0.1 
g, 63%. 2 steps); NMR d (CITSOCDj 2.5S (t, 411). T20 < s . 211). 3.65 <t. 4Ih. 5.82 (s. 211). 
6.00 (dd. III). 7.30 tm. 311). 7.52 im. 21 1). ^ T2 (d. 111). ( ).80 ( s. Ilh; .!/;(., 462 (,\/ i. 400. 



lithyl 4-ammo-.Y-(3.4-dichloroben/> T)indole-2-carbox\ late (2.03 



3 u). chloroacetvl 



25 418. 



Example 2 



1 he procedure described in 1 xampie i above was repeated u.mvj the appropriate 
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( ompound 3 

49% yield. 2 steps; NMR d (CD ; SOCI),) 2.27 is. 3H). 2.54 u, 411). 2.62 <t. 411). 3.22 (s. 211). 
5 - S S4 <s. -H>. 0.95 (dd. 1JI). ^.22 {m . 211). 7.33 (s. 111). T\41 (s. 111). 7.50 ( d. Hi). 7.72 (d. 
1H). 9.75 (s. Ill); A/r (-) 475 (A/). 473. 429. 109. 

(Ompound 6 

14% yield. 2 steps; A/r (-) 510 (.1/ ). 508. 464. 

10 

Kxample 3 

l)i-ester of C ompound 8 

Eth> 1 4-chlonKicetamido-A'-(3.4-dichlorc)hen/vl)indt4e-2-carb(>x>'late (0.4 g). glycine 
methyl ester hydrochloride (0.57 g) and triethylamme (1.25 ml) were dissolved in 
1 5 methoxycthanol (4.0 ml) and the reaction heated at 1 iWC lor 6 hours. The reaction was 
cooled and partitioned between water and ethyl acetate. Combined organic extracts were 
dried (MgSOj and concentrated and the residue purified by chromatography usmn toluene : 
ethyl acetate ( 1 : 1 ) as eluent to give the product, ethyl 4-f('N-( methoxvcarbonvlmethv] h 
glycyl)amino|-A'-(3.4^ as a pa j c yellow solid (0.1 7 g. 

20 38%); NMR d (CI ) ( SOCI) /) 1.28 (t. 311). 3.44 (s. 211). 3.50 (s. 211). 3.63 (s. 311). 4.28 (q. 211). 
:\82 (s. 211). o.X8 (dd. III). 7.10 - 7.30 mi, 411). 7.5o ( d. 111). 7.69 (s. 111). 7.80 (dd. 111). 
10.00 (brs. Ill); M/z ( + ) 494. 492 (A/*). 

Example 4 
25 Pi-ester of ( 'ompuund 1 1 

Methancsulphonyl chloride (0.1 ml) was added to stirred solution of ethvl 4-|(N- 
(metlK>xycarbonyImethy!)g]ycy (0.33 it) 

and tneth) lainirie m'<.4"* ml 1 m dichlnromcthane '4.o mi ) and the reaction stirred lor 3 hoia> 
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1.27 (t. 311). 3.10 (s. 311), 3.67 *s, 311). 4.2() (s. 211). 4.28 (cps, 211-211). 5.82 (s. 211). 6.87 
(dd, HI). 7.28 (m, 311). 7.50 <d. Ill >. 7.80 im. 211). 10.00 (brs. 111). \ f z < -) 572. 570 (A/). 



5 Example 5 

The procedure described in the Example 4 above was repeated using the appropriate 
acid chloride. Thus was obtained the compound described below . 

Di-ester of Compound 12 

10 64% yield; M/z {-) 534 (AD, 532. 

Example 6 

Di-ester of Compound 14 

Sarcosine ethyl ester hydrochloride ( 1 .23 g) and potassium carbonate (1.11 g) were 
15 added to a solution of ethyl 4-chloroacctamido-A ; -(3,4-dich]orobcnzyi )indole-2-carboxylate 
(700 mg) in acetone (25 ml), stirred and heated ai 65 r C overnight. The reaction was 
partitioned between water (50 ml) and ethyl acetate (50 ml), extracted with ethyl acetate (2 x 
M) ml), and dried (MgSO,). The combined organic extracts were concentrated in vacuo, and 
the residue purified by column chromatography using 30% ethyl acetate : toluene as eluent, to 
20 afford the product as a yellow solid (768 mg, 92%): NMR d (CITSOCIT) 1.21 (t. 311). 1.28 (t. 
3H,. 2.45 is. 311), 3.42 i». 211). 3.53 (s. 211), 4.1o up 2Hj, 4.3U up 211). 5.81 (s. 211). 6.88 (d. 
1H), 7.27 (m, 2H), 7.52 (d. III), 7.67 (s. Ill), 7.84 (d, 1H), 0.95 (s. 111). M/z( r ) 520 (A/IT) 

Example 7 

-5 I he procedure described in Example 6 above was repeated asine the appropriate 

amine. Thus was obtained the compound described below . 

Diester of Com poun d 13 
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Example H 
5 l)i-cster of Compound 15 

A solution of methyl iodide (0.020 ml) in DM I- (2 ml) was added to a solution of 
sodium hydride ( 15 mg. 60% in mineral oil) and ethyl 4-[( Y-benz\ 1-N- 

cthoxyearhonylmethyl)^ )indole-2-carbo\ylate (the diester 

of Compound 13 ) ( 200 mg) in DMF (4 ml), and stirred under an atmosphere of argon at 

10 ambient temperature for 4 hours. 1 he reaction was quenched with water (50 nil) and extracted 
with ethyl acetate (3 x 50 ml), and the combined organic extracts were dried (M^SO.j. and 
concentrated in vacuo to afford the product as a pale brown oil (93 mg, 45%); NMR d 
(CI^SOCIV) 1.05 (t. 311). 1.30 (t. 311). 3.21 (s, 211). 3.28 <s. 311). 3.41 (s. 211), 3.70 (s. 211), 
3.93 <q, 211), 4.30 (q. 211). 5.84 (s. 2H), 0.90 (d. III). 7.01 (d. III). 7.07 - 7.40 (m, 811). 7.48 - 

15 7.64 (m. 211); M/z ( M 610.5 (Am'). 

Example 9 
Compound 8 

Kthyl 4-[fN-(metho\ycarbonylmethyI )g!ycyl )aminoJ-.Y-< 3.4-dichlorobenzy! nndole-2- 
20 carboxylate (0.15 g) was dissolved m T11F / methanol ( 1 : 1) f 10 ml) and sodium hydroxide 
(2M. 2o mi ) was added and the reaction stirred lor 10 hours. The reaction was then 
concentrated in vacuo and the residue dissolved in water. The solution was acidified by 
dropwise addition of acetic acid, resulting m the precipitation of a white solid which was 
filtered, washed with water and dried in vacuo to give the desired end product as a white solid 
25 (108 mg. 7<>%): NMR d < CI ) S( )( 4 ) ) v40 (s . 211). YM is. 211). 5.S2 211). o .<>: ( jj. }\\ K 
7.20 - 7.38 (m, 311). 7.50 (d. III). 7.62 (s. 111). 7.7cS <d. 111). 10.15 (brs. 111). 

Fx amplc 10 
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Compound 1 1 

7')% yield: KMR d ( ('I).SO('D, > 3.10 ,s. 3H>. 4.02 ,s. 211). 4.20, s. 211). 5 83 (s. 211). 6.88 
5 (dd. 111). 7.25 (m. 311). 7.50 »d. III). 7.75 (s. 111). 7. SO (d. 111). 10.40 (bis. Ill); M : (-) 528 
(.AT). 526. 360. 358. 289. 253. 217. 

Compound 12 

78% yield: NMR d (CD.SOC'D,) 2.00 (d. 311). 4.03 <s. I H i, 4.2() is. 111). 4.23 is. III). 4.40 <> 
10 111). 5.82 (s. 21 J). 6.88 ,m. 111). 7.25 on. 311). 7.52 (dd. 111). 7.76 ( m. 2U). 10.13 (brs. Ill); 
hlz (-) 402 (A/'). 490. 324. 253, 224. 
Compound 14 

60% yield; NMR d (CD.SOCD,) 2.46 (s. 3H). 3.38 <s. 2H). 3.42 (s. 2H). 5.88 (s. 211). 
6.92 (d. III). 7.20 (m. 211). 7.31 (s. HI). 7.50 (m. 211). 7.82 (d. 111). A///. (-) 462.2 (AMI ). 

15 

Compound 15 

15% yield; NMR d (CD,S()CD,) 3.21 (s. 211). 3.3! (s. 311). 3.40 (s. 211). 3.69 ( s . 2H). 5.83 (s. 
2H), 6.90 (d. 211). 6.98 (d. 211). 7.15 (111. 611). 7.27 (t. 111). 7.39 is. 111). 7.53 <m. 2H); Mr/A-) 
554.3 (A/-in. 

20 

( oiiipouiid 13 

25% yield: NMR d (CD,SOCI) t ) 3.44 (s. 211). 3.46 (s. 211). 3.85 (s. 2H). 5.91 (s. 211). 6.87 
(m. 1H). 7.13 - 7.36 (ni. 611). 7.40 (ni. 211). 7.53 1 in. 211). 7.78 ni. 111). A/y (-) 538.2 (AMI'). 
253.2. 

25 

Example 1 1 

A'-Bcnyvl-4-r2-( pvrid-2-vl)lhi()rmeiu-5-sulphorn l)):uiiin()indok-2-ci»rhoxvlic acid 
(COmpound 1 > 
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chromatography on silica using ethyl acetate as elueni. to give a yellow solid which was 
dissolved in ethanol (50 ml) at 60°C and treated with NaOH (2M. 4.0 ml) with stirring tor 2 
hours. The solvent was evaporated in vacuo, the residue dissolv ed in water (50 ml ) and 
filtered. The clear yellow filtrate was acidified with 2N I IC I and extracted w ith 
5 dichloromethane methanol (9:1. 100 ml). I he organic layer was dried (MgSCUand 

evaporated to give a pale brown solid, which was triturated with ether to give the product as 
an off white powder ( 150 mg. 63%,, 2 steps); NMR d ((D.SOCF), ) 5.87 (s. 211). 6.0 - 7.1 <m. 
9H). 7.30 (dd, 211), 7.43 (d. 1 H ). 7.63 (d, III). 7.81 (dd, III), 7.% <d. III). 8.50 (d. Ill); My 
(->488 (MAY). 

10 

Example 12 

The procedure described in Example 1 1 above was repeated using the appropriate 
aminoindole and sulphonyl chloride. Thus were obtained the compounds described below. 

15 

4-(4-Acetylnmi nohcn/enesulphonv^ 
acid (Compound 4) 

66%, yield (2 steps); NMR d (CD-SOCDO 2.00 (s. 311), 5.75 is. 211), 6.80 (dd. 111). 6.02 (d. 
Ill), 7.12 (dd. Ill), 7.22 (m, 211), 7. 48 (d. III), 7.5o (s. lll,j, 7.oo (s. 411), 10.24 (bis. 111), 
20 10.45 (brs. Ill); Mr/. {-) 532 {MAY). 530. 

AW3,4-Dichlorohenyvl)-4-(2-^ 
carhoxvlic acid (Compound 5) 

60% yield (2 steps); NMR d ((/D.SOCI) ) 5.KU <>. 211,. (..SO uld. III). 7.0- -.5 (m. 811), 7.68 
25 (d. llh. "7.83 (dd. 111). T7 ( )2 (d. llh. 8.48 (dd. Ill), M / <- } 558 55o. 

A-(3,4-l)iclilorohcn/A 1)-4-(1 - incthvlimidayole-4-sulnhom l)am in omdole-2-car bo xvlie acid 
K ' ompound 7 J 
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AW3,4-l)ichlorobtwvI>-4^ acid 
(Compound 9) 

30% yield (2 steps); NMR d (CD.SOCI), ) 5.85 (s, 21 h. 6.83 <d, 11]). 0.93 uld. 111). 7.03 (dd. 
1H). 7.15 (d, 111). 7.20 (s. Ill), 7.20 (s. 111). 7.40 uL III). 7.60 (d, III). 8.05 (dd, HI). 8.62 (d, 
5 III): ,\/ z (-) 512 (AMD. 510, 508. 

Example 13 

Methvl A-(3,4-dichlorohen^ (Methvl 
ester of Compound 10) 

10 Dimethx Icarbamyl chloride (83 mg) was added to a stirred solution of methyl A*-(3,4- 

dichloroben/\1)-4-hydro\\indoIe-2-earboxylate ( 150 mg). tneth\ lamme (65 me) and DM AP 
O mg) in dichloromethane. The reaction was stirred lor 16 hours ai room temperature under 
an atmosphere of nitrogen. The reaction was washed with hydrochloric acid (2M, 70 ml), 
saturated aqueous sodium hydrogencarbonate solution, water and saturated sodium chloride 

15 solution. Combined organic extracts were dried (MgSO,), concentrated in vacuo and the 

residue purified by column chromatography using 60% ethyl acetate : /'.w-hcxane as eluent to 
give the product as a colourless gum (132 mg, 74%); NMR d (CD.SOCD,) 2.94 (s, 311), 3.12 
(s. 3H), 3.81 (s, 311), 5.82 (s, 2H), 6.91 < m . 2H), 7.21 (s. Mil 7.27 - 7.30 (m. 2H). 7.46 (d. 
Ill), 7.52 (d, 111); My. (-) 42 1 (Mil'). 

20 

Example 14 

Aj^ 4-Dk»hlorohen/vI)-4-(d^ ac . icl (Compound 

10} 

Desestcnfiation of the compound of Example 13 using the method described in 
15 Example 9 above yielded Compound 10. 

93% yield; NMR d (CI),S()CD ; ) 2.94 (s, 311). 5.1 1 (s, 311), 5»1 (s, 211). 6.82 <d. Ill), 0.94 - 
7.03 im. 211). 7.18 u. Ill), 7.29 - 7.39 (m . 211). 7. So , ^ \ \\)\ M / (-) 405 (AMD. 
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Abbreviations: 




A I C C 


American Type CTilture Collection. Rockville. I SA. 




BCA 


Bicinchroninic acid. (used, with copper sulphate, to assay 


protein 


BSA 


Bovine Serum Albumin 




DMEM 


Dulbeeco's modified Eagle's medium 




HOT A 


Ethylenebis(oxyethvlenenitrilo Itetraacetic acid 




ECS 


Eoetal calf serum 




III:Pi:S 


(K-[2-I lydroxyetln l]pipera/ine-\*-[2-ethanesuiphonic ac 


dj) 


JIBSS 


Hank's Balanced Salt Solution 




hMCP-1 


Human Monocyte Chcmoattractant Protein- 1 




PBS 


Phosphate buffered saline 




PCR 


Polymerase chain reaction 





AM PL IT AC)™, available from Perkin-Elmer Cctus, is used as the source of 
5 thermostable DNA polymerase. 

Binding Buffer is 50 mM HEPES, 1 m\l CaCE. 5 mM MgCE, 0.5% foetal calf serun 
adjusted to pll 7.2 with 1 M NaOH. 

Non-Essential Ammo Acids (100X concentrate) is: E-Alanine. Sou mg 1; 
E-Asparagine, 1320 mg 1; E-Aspartic acid, 1330 mgd: E-Glutamic acid. 1470 mg/1; Glvcine. 
10 750 mg/1; E-Prolme\ 1 150 mgd and: E-Serme, 1050 mg/1. 

Hypoxanthine and Thymidine Supplement (50x concentrate) is: hypoxanthine. 680 
nig 1 and; thymidine. EM mg 1. 

Penicillin-Streptomycin is: Penicillin ( \ (sodium salt ): 5000 units ml. Streptomycin 
sulphate. 5000 jag ml. 

15 Human monocytic cell line TMP-1 cells arc available from A'i CC. accession number 

ATCC 1 IB-202. 

f lank's Balanced Sail Solution ( I 1BSS i was obtained Iron: ( uhco. ^ee I'roc S<. \ i xy 
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mg 1; \ ; all(() ; 2000 mg 1 & Na.HPO, lanhyd) 800 mgl|. IMilucose 2000 mg 1. reduced 
glutathione 1 mg. L amino acids and vitamins. 

H [ RA-2 AM is 1 -[2-< 5-earboxyoxazol-2-\ I )-b-ammobenzofuran-5-ox\ j-2- 
f2'-amino-5 , -methylphcno\y )-cthane-A*.A'.A''.A''-tetraacetic acid pentaacetoxvmethvl ester and 
5 was obtained from Molecular Probes. I ugene. Oregon, CSA. 

Blood Sedimentation Buffer contains 8.5g 1 NaCl and 1 Og 'I hydrowethvl cellulose. 

Lysis Buffer is 0.1 5M Nil, CM . lOmM KIICCL. ImM LDTA 

W hole Cell Binding Buffer is 50 mM HPPLS. 1 m\l CaCl . 5 mM MgCL. 0.5° o BSA. 
0.01% NaN\. adjusted to pi I 7.2 with 1M NaOH. 
10 Wash buffer is 50mM IILPLS. ImM CaCL, 5mM MgCL, 0.5% heat inactivated PCS, 

0.5MNaCl adjusted to pH7.2 with 1M NaOH. 

General molecular biology procedures can be followed from any of the methods 
described in "Molecular Cloning - A Laboratory Manual" Second Edition, Sambrook, Pritsch 
and Maniatis (Cold Spring Harbor Laboratory. 1989). 
1 5 i) Cloninu and expression of hMCP-1 receptor 

The MCP-1 receptor B (CCR2B) cDNA was cloned by PCR from Tl IP- 1 cell RNA 
using suitable oligonucleotide primers based on the published MCP-1 receptor sequences 
(Charo ct a/., 1904. /'roc. Natl Acad Sci. l/SA, 91. 2752). The resulting PCR products were 
cloned into vector PCR-H™ (InYitrogen, San Diego, C A . ) . Error tree CCR2B cDNA was 
20 subcloned as a Hind III-Not I fragment into the eukaryotie expression vector pCDNA3 
(InViirogen) to generate pCDN A3/CC-CKR2A and pCDNA3CCR2B respectivelv. 

Linearised pCDNA3'CCR2B DNA was transfected into CUO-K] cells by calcium 
phosphate precipitation (Wigler ct ai, 1^)79. CcIL 16. 777). | ransfeeied cells were selected b\ 
the addition of Cienetiein Sulphate (C41K. (iibco BRI.) at 1 mg ml. 24 hours after the cells had 
2^ been tran.slecled. Preparation of RN A and Northern blotting were carried out as described 
previously (Needham ci ai, 1905. Proi Express Punfic, 6. 134). CHO-Kl clone 7 
(CIIO-CCR2B) was identified as the highest MCP-1 receptor B expressor. 
n ) Preparati o n of membrane fragments 



fragment rrcpa: cd u - m i : ■ c 



. t;P 
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previously (Sicihano a a/.. 1990../ Bio/, Chcm.. 265. ]965<X). Protein concentration was 
estimated by BCA protein assay (Pierce, Rockford. Illinois) according to the manufacturer's 
instructions. 
hi) Assa\' 

- s I MCP-1 was prepared using Bolton and Hunter conjugation ( Bolton ci al , 1973. 

Biochem. ,/.. 133. 529; Amersham Internationa] pic J. Fquilibnum binding assays were carried 
out using the method of Frnst ct a!.. 1994, ./. Immunol . 152. 3541. Briefly, varyinu amounts 
of '^-labeled MCP-1 were added to 7pg of purified CHO-CCR2B cell membranes in 100 pi 
of Binding Bufler. After 1 hour incubation at room temperature the binding reaction mixtures 

10 were filtered and washed 5 times through a plate washer (Brandel MLR-96T Cell Harvester) 
using ice cold Binding Butter. Filter mats (Brandel GF'B) were pre-soaked for 60 minutes in 
().3°o polyethylenimine prior to use. Follow mg filtration individual filters were separated into 
3.5ml tubes (Sarstedt No. 55.484) and bound i: d-labeled MCP-1 was determined (FKB 1277 
Gammamaster). Cold competition studies were performed as above using 100 pM I: d-labeled 

15 MCP-1 in the presence of varying concentrations of unlabelled MCP-1 . Non-specific binding 
was determined by the inclusion of a 200-fold molar excess of unlabelled MCP-1 in the 
reaction. 

Figand binding studies with membrane fragments prepared from CHO-CCR2B cells 
showed that the CCR2B receptor was present at a concentration of 0.2 pmoles/mg of 

20 membrane protein and bound MCP-! selectively and with high affmitv (IC\, = 110 p\F K, 
=■■120 pM). Binding to these membranes was completely reversible and reached equilibrium 
alter 45 minutes at room temperature, and there was a linear relationship between MCP-1 
binding and CHU-CCR2B cell membrane concentration when using MCP-1 at concentrations 
between 100 pM and 500 pM. 

— '1 cst compounds dissolved in I)MS( ) ( ^ul i were tested in competition with i 00 pM 

labelled MCP-1 over a concentration range (0.0 1 -5()uM ) in duplicate using eight point 
dose-response curves and IC M concentrations were calculated. 

Compounds tested of the present invention had U values of MfuM or- less in 



in \U i l iiu diann t jk mm tiu\ n* 1 1 1 1' i t i lls 
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nil ol 



unci 



The human monocytic cell line TIII'-l was grown in a synthetic cell culture medium 
RPMI 1 640 supplemented with 10 "„ foetal calf serum. OmM glutamine and 
Penicillin-Streptomycin (at 50 ng streptomycin ml. Gibco BRI. ). TIII'-l cells were washed in 
HBSS (lacking Ca " and Mg") • I my m ] BSA and resuspended in the same buffer at a 
5 density of 3 x 1 (V cells/ml. The cells were then loaded with 1 mM IT 'RA-2 AM for 30 mm at 
37°C. washed twice in HBSS. and resuspended at 1x10" ccllsml. THP-] cell suspension (0.9 
ml) was added to a 5 ml disposable cuvette containing a magnetic stirrer bar and 2.1 
prewarmcd (37°(\) HBSS containing I mg ml BSA. 1 mM MgC'l. and 2 mM CaCL. The 
cuvette was placed in a fluorescence spectrophotometer ( IVrkin Elmer. Norwalk. (T) : 
10 pre.ncubated lor 4 mm at 37°C' with stirring, fluorescence was recorded over 70 sec and cell 
were stimulated by addition of h.MCT-1 to the cuvette alter 1 0 sec. |C u |i was measured by 
excitation at 340 nm and 380 nm alternately and subsequent measurement of the intensity of 
the fluorescence emission at 510 nm. 'I he ratio of the intensities of the emitted fluorescent 
light following excitation at 340 nm and 380 nm. (R). was calculated and displayed to give 
\> and estimate of cytoplasmic |C'a : ' | according to the equation:- 

K'a : 'ji -K i: (R-Rmin) (S12.\Sb2) 
(Rmax-R) 

where the RT for R.JRA-2 Ca" complex at 37° C was taken to be 224nm. R, :i „ is the maximal 
fluorescence ratio determined alter addition of Id mM Ionomycin. R„ in . is the minimal ratio 
20 determined by the subsequent addition of a (V free solution containing 5 mM I.GT.A. and 
Sl2. Sb2 is the ratio of fluorescence values at 380 nm excitation determined at R,,,,., and R. IMX . 
respectively. 

Stimulation of II IP- 1 cells with hMCP-1 induced a rapid, transient rise in |( a |, ma 
specific and dose dependent manner. Dose response curves indicated an approximate I (', of 
25 2 p.m. Test compounds JissoheJ in I)MS( > , lo M li were assayed lor inhibition ol caic.um 
release by adding them to the cell suspension 10 sec prior to ligand addition and measuring 
the reduction in the transient rise in |C'a" |i. l est compound^ were also checked lor lack of 
agonist activity :w addition m place of h\l( I'- 1 



Pa 
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colounmetnc \ lability assay measuring: the cleavage of a tetrazol mm salt by the mitochondrial 
respirator) chain (Scudiero I). A. ct a!. l l >88. ( a^ccr Res.. 48. 482 -4833). 

Chemoattractants were introduced into a c >(>-well microtitre plate which forms the 
lower well of a chemotaxis chamber fitted w ith a P\T-free 5 urn poresi/e pol vcarbonate 
adhesive framed filter membrane (NcuroProbe MH series. Cabin John. MI) 208 IS. t'SA) 
according to the manufacturer's instructions. The ehemoattractant was diluted as appropriate 
in synthetic cell culture medium. RPM1 1640 (Gibco) or supplemented with 2 mM ulutamme 
and 0.5% BSA. or alternatively with IIBSS with (a and Mg 1 ' without Phenol Red (Gibco) 
plus 0.1% BSA. fach dilution was degassed under vacuum for ^0 mm and was placed (4(H) 
10 |al) in the lower wells of the chamber and I HI'- 1 cells (5x10' in 100 a I RPMi 1640 - 
0^%BSA) were incubated m each well of the upper chamber, l or the inhibition of 
chemotaxis the ehemoattractant was kept at a constant submaximai concentration determined 
previously ( InM MCP-I ) and added to the lower well together with the test compounds 
dissolved in DMSO (final DMSO concentration - 0.05% v/v) at varying concentrations. The 
15 chamber was incubated tor 2 h at 37°G under 5 % CO, The medium was removed from the 
upper wells which were then washed out with 200 jal physiological saline before opening the 
chamber, wiping dry the membrane surface and centrifugmg the l )o-\vdl plate at 600 g for 5 
mm to harvest the cells. Supernatant ( 1 50 ul ) was aspirated and 1 0 ul of cell proliferation 
reagent. WST-1. 1 4 - [ 3 - ( 4-iodopheny I )-2-( 4-nitropheny I )-2 1 1-5-ten a/.ol io J - i ,3 -phenyl 
20 disulfonate! plus an electron coupling reagent (Boehnnger Mannheim, Cat.no. 1044 SO" 7 ) was 
added back u> the welks. 1 he plate was incubated at 3 7°C tor 3 ii and the absorbance ol the 
soluble iormazan product was read on a microtitre plate reader at 4^0 nm. The data was input 
into a spreadsheet, corrected for any random migration m the absence < T chemoaitractant and 
the average absorbance values, standard error of the mean, and significance tests were 
2> calculated h\K. P I induced concentration dependent cell migration with a characteristic 
biphasic response, maximal 0.5-1 .0 nm. 

In an alternative form oflhe above assay, fluorescently tagged ceils can be used in 
ordet to assist in end point detection. In this case, the 1 1 IP- I cciU used a:c !luorescenth 
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(witliout Phenol Red) with Ca , Mg : ' and 0.1% BSA. 5()ul (2x1 u5 cells i of the cell 
suspension are placed on the filter above- each well and. as above, the unit is incubated at 3 7°C 
for 2 hours under 5% C( ) . At the end of the incubation, cells are washed off the upper face of 
the filter with phosphate buffered saline, the filter removed from the plate and the number of 
> cells attracted to either the underside of the filter or the lower well estimated by reading 
fluorescence at 485nm excitation. 538nm emission wavelengths Umax. Molecular Devices). 
I he data w as input into a spreadsheet, corrected for any random migration in the absence of 
chemoattractant and the average fluorescence values, standard error of the mean, percentage 
inhibition and IC Sj) of compounds under test and significance tests can be calculated. In 
10 addition to MCP-1 induced chemotaxis, this alternative form ol the assay was also used to 
measure inhibition of RANTCS (2nM) induced chemotaxis. 
il) Binding to human peripheral Mood mononuclear eells(PHMC s) 
i) Preparation of human PBMCs 

fresh human blood (200ml) was obtained from volunteer donors, collected into 
I 5 sodium citrate anticoagulant to give a final concentration of 0.38%. The blood was mixed 
with Sedimentation Buffer and incubated at 37°C for 20 minutes. The supernatant was 
collected and centrifuged at 1 7()0rpm for 5 minutes (Sorvall RTOOOOD). The pellet obtained 
was resuspended in 20 ml RPMI/BSA ( lmg/ml) and 4 x 5ml s of cells were carefullv layered 
over 4 x 5mls of f ymphoprepa (Nycomedt in 15ml centrifuge tube. Tubes were spun at 
20 17()0rpm for 30 minutes (Sorvall RT6000D) and the resultant layer of cells was removed and 
transferred to 50ml falcon lubes. The cells were washed twice in Lysis Butler to remove anv 
remaining red blood cells followed by 2 washes in RPMl 'BSA. Cells were resuspended in 
-Mnls uf Binding Buffer. Ceii number was measured on a Coulter counter and additional 
binding buifer was added to give a final concentration of 1 .25\ ■ ' f PBM( *s ml. 
2 5 u » Assav 

[' 4]\1CP-1 was prepared using Bolton and Hunter conjugation i Bolton el ul . 1973, 
Biochcm ./. 133. 529; Amersham international plc|. fqmlibrium binding assavs were carried 

out using the methud iTfrnst ct ,//.. fMM.C ininuan f . 152.354: [ iriei 1 \ . M "u! o f i-labeled 
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binding was defined by the addition of 5ul eold MCP-1 to give a final assay concentration of 
lOOnM. Assay wells were made up to a final volume of lOOul with Whole Cell Bindinu 
Buffer and the plates sealed, following incubation at 37°C for 60 minutes the binding reaction 
mixtures were filtered and washed for 10 seconds using ice cold Wash Buffer usmn a plate 
.5 washer < Branded \1I.R-%T Cell Harvester), f ilter mats ( Branded GF B ) were pre-soaked for 
60 minutes in 0.3% polyethylenimine plus 0.2% BSA prior to use. Following filtration 
individual filters were separated into 3.5ml tubes (Sarstedt No. 55.484) and bound 1 ' 1-labeled 
MCT-l was determined (LKB 1 277 Gammamaster). 

'lest compound potency was determined by assay in duplicate using six point 
10 dose-response curves and 1C\ , concentrations were determined. 

Compound No. 13 in fable 1 showed 04° o inhibition at 20iam. 

No physiologically unacceptable to\icit\ was observed at the effective dose for 
compounds tested of the present invention. 

1 5 Example 16 

Pharmaceutical Compositions 

The following Fxample illustrates, but is not intended to limit, pharmaceutical dosage 
forms of the invention as defined herein (the active ingredient being termed "Compound X*"). 
lor therapeutic or prophylactic use in humans: 



20 (a) 



1 'fable: I 


mtJ tahlel 






Compound X. 


1 00 j 


Lactose Ph. fur 


1S2.75 


C'rosearmcllose sodium 


12.0 




i 


Mai/c starch paste (5"u \v v paste) 


2.25 




... ._. 1 


Magnesium stearate 


! 


(b) 








Tablet 11 


nvj tablet 







Mai/e March 
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5 



1 Polyvinylpyrrolidone (5%> \vv paste) 


j 2.25 






j Magnesium stearate 


1 30 






<c) 


Tablet 111 


me tablet 

j 






Compound X 


1.0 


Lactose Ph.Pur 


93 . 2 5 


Croscarmellose sodium 


4.0 


Maize starch, paste (5%> w v paste) 


j U.75 




| 


Magnesium stearate 


I 1.0 






(d) 


Capsule 


mivcapsule 


Compound X 


10 


Lactose Ph. Pur 


488.5 


Magnesium 


L5 


(e) 


Injection 1 


(50 mu/ml) 


Compound X 


5.0% w v 




1 


1M Sodium hydroxide solution 


15.0% v/v 


0.1M Hydrochloric acid 


to adjust pi I to 7.0 


Polvethvlene elvcol 400 i 

i ^ - 1 
t — . — — 1 


4.5° o w v 




1 


\\ ater lor injection 

I 


to 100% 






— — 1 

(0 


injection II ! 


(H» mi' ml s 
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Injection III 


1 < 1 mu ml. buffered to pHO) 


Compound X 


0.1% W V 


Sodium phosphate BP 


2.26% w v 


Citric acid 


0.38" o w. v 

1 


Polyethylene glycol 400 


| 3.5% \\ \ 


Water tor injection 

i 


io 100% 


(h) 


j Aerosol 1 


mil 'ml 


j Compound X 


10.0 


Sorbitan trioleate 


13.5 


Trichlorolluoromethane 


910.0 


Dichlorodilluoromethane 


490.0 


(i) 


Aerosol 11 ' 


m<j ml 


Compound X 


0.2 

i 


Sorbitan trioleate 


0.27 ! 


1 riehlorolluoromethanc 


70.0 


Dichlorodi ll uorom ethane 


280.0 i 


Dichloroteiranuoroethanc 


10040 j 

i 



10 (j) 

i \,T, k, .Mil 
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j Dichloroditluoromethane 


' lOSo.O 
1 


Dichlorotetralkioroethane 

i 
i 




(k) 


! Aerosol IV 


1 mu'ml 


Compound X 


2.5 


Soya lecithin 


2.1 


Trichlorofluoromethane 


67.5 


Dichloroditluoromethane 


10X6.0 | 


Dic^lorotetr-afluoroethane 


191.6 | 


(1) 


Ointment 


ml | 


Compound X 1 


40 mg 


Ethanol 


300 jil 


Water 


300 pi 


1 -Dodecylazacyelohcptan-2-one 


50 pi 


Propylene glycol 


to 1 ml 


Note: 




C\Miipound X in the above iormuiati 


mi nia> compn.se .i compound illustralcd in 



Examples. The above formulations may be obtained by conventional procedures well knowr 
in the pharmaceutical art. The tablets (a)-(c) may be enteric coaled bv conventional means, t 
example to provide a coating of cellulose acetate phthalate. The aerosol formulations (link) 
may be used in conjunction with standard, metered dose aerosol dispensers, and the 
suspending agents sorbitan trioleate and soya lecithin ma\ be replaced bv an alternative 
suspending agent such as sorbitan monooleate. sorbitan sesquiolcate. polvsorbatc SO. 
polyglvccrol oleate or oleic acid. 
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1 . A compound of formula (I ) 




PC I 7G BOO/00260 



X is CH : or S()> 
10 R 1 is an optionally substituted ar\ 1 or heteroar\ 1 ring; 

R 2 is carboxy, cyano, -C(0)CH,OII. -CONHR\ -SO.NIIR". tetrazol-5-yl. SO J I, or a group of 
formula (VI) 




(VI) 

\> where ]V is selected Hum hydrogen, alkyf ar> L eyano, Indroxy. -S( ) ,R 1 ■ where R is alkyl. 
arvl. heteroarvh or haloalkyl, or R v is a group-t C\ UV ).-( ( )()}] where r is an integer of 1- and 
each R group is independently selected Irom hydrogen or alkyl; R is hydrogen, alkyl. 
optionally substituted arvl such as optionally substituted phenyl or optionally subtituted 
heteroary] such as 5 or 6 inembered heteroaryl groups, or a group COR 11 w here R 1 1 is alkvl. 

20 arvl. hetcroanl or haloalkyl: R 1 and K arc independent selected from h\ dromon < m al k v : 
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optional])' substituted alkoxy. optionally substituted aralky 1. optionally substituted aralkyloxy 
optionally substituted cyeloalkyl; 

Ri is a group NHCOR \ NIISO.R 1 ' or ( XX )NR "'R r where R' s is optionally substituted alky 1 
optionally substituted aryl or optionally substituted heteroary I and R and R r are 
5 independently selected from hydrogen, optionally substituted alkyk optionally substituted ary\ 
and optionally substituted heteroary h with the proviso that at least one of R :t or R 1 is other 
than hydrogen, or R lh and R r together with the nitrogen atom to which they arc attached 
form an optionally substituted heterocy clic ring which optionally contains further 
heteroatoms: and 

10 R\ R" and R arc independently selected from hydrogen, a functional group or an optionally 
substituted hydrocarbyl groups or optionally substituted heterocyclic groups; 
and further provided that when R' is a group NHCOR : \ R' is substituted alky k optionally 
substituted aryl or optionally substituted hetcroaryl. 

15 

2. A compound according to claim 1 wherein a group Ri-\ Rn> and R' 7 as they appear in 
the definition of R 4 . is substituted by at least one functional group, or an aryl or heterocyclyl 
groups, either of which may themselves be substituted by one or more functional uroups or 
further aryl or heterocyclyl groups. 

20 

3. A compound according to any one of the preceding claims wherein R 1 is a -roup 
NHCOR 1 ' or NHSO : R" and R 1 - is a substituted alkyl group or an optionally subsituted 
hetercyclyl or optionally substituted phenyl group. 

2> 4. A compound according to claim wherein R ~ is alkyl substituted by a group of 

iormula NR 'R where R ] and R : are independently selected from hydrogen or optionally 
substituted hydrocarbyl, or R : " and R : together form an optionally substituted rinjj which 
optionally contains further heteroatoms such as S(0) ri . oxygen and nitrogen, n is an integer of 
1 or 2. m is i or 2 
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6. A compound according to an\ one oi'thc preceding claims wherein IV is 3.4- 
dichlorophem 1. ?-iluort>-4-chlorophcnyl. 3-chIoro-4-nuorophen\i or 2.3-dichlorop\ rid-5-\ 1. 

7. A compound according to any one oi the preceding claims w here X is CI I,. 

N. A process lor preparing a (.'(impound accordnm to claim 1 which process 
comprises cither 

(a) where !<•• is NIICOR' or MISO R . reacting a compound oi formula ( VII ) 

NH.. 



10 




(VII) 



where X. R'. R-l R\ Rt> and R" are as defined in claim 1. and R- is a group R2 as defined in 
relation to formula (I ) or a protected form thereof, with a compound of formula (VIII) 



Z-R^ 
(VIII) 

where /. is a leaving group and R22 is a group COR ' or SO,R |V where R ,v is group as 
delined in relation to formula ( I > or a precursor thereof; 

or (b) where R> is a group ( )C( )N'R i "R'\ reacting a compound of formula (VIlAi 

OH _ R3 
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whcre X. R-'. R 1 . R\ R\ R" and arc as defined claim 1 and R- is a group R-- as defined 
claim 1 or a protected form thereof, with a compound of formula (VIII A) 



different such group; 
10 (ii) deprotccting a group R~ to a group R-. 

9. A pharmaceutical composition comprising a compound according to anv one of claims 
1 to 7 in combination with a pharmaceutical))' acceptable carrier. 

1^ 10. A compound according to any one of claims 1 to 7 for use in the preparation of a 
medicament for use in the treatment of disease mediated by monocyte chemoattractant 
protein- 1 or R ANTES (Regulated upon Activation. Normal T-cell Expressed and Secreted), 
such as inflammatory disease. 



Z- CONR'^R 1 



(VIIIA) 



where Z. R 1(1 and Ri ? are as defined above; 



and therealter if 1 desired or necessary: 



(i) converting a precursor group R 1S to a group Ri" and-or converting a ijroiip R ' s to a 



